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More planets could harbour life
By Jonathan Ball BBC News

 
Scientists should not exclude planets that reside in colder regions

New computer models suggest there could be many more habitable planets out there than 
previously thought.

Scientists have developed models to help them identify planets in far-away solar systems that 
are capable of supporting life.

Estimates of habitable planet numbers have been based on the likelihood of them having 
surface water.

But a new model allows scientists to identify planets with underground water kept liquid by 
planetary heat.

The research was presented at the British Science Festival in Aberdeen.

Water is fundamental for life as we know it.

Planets too close to their sun lose surface water to the atmosphere through evaporation.

Surface water on planets located in the more frigid distant reaches from their sun is locked 
away as ice.

The dogma was, for water to exist in its life-giving liquid form, a planet had to be the right 
distance from its sun - in the habitable zone.



As Sean McMahon, the PhD student from Aberdeen University who is carrying out the work 
explained: "It's the idea of a range of distances from a star within which the surface of an Earth-
like planet is not too hot or too cold for water to be liquid.

"So traditionally people have said that if a planet is in this Goldilocks zone - not too hot and not 
too cold - then it can have liquid water on its surface and be a habitable planet"

But researchers are starting to think that the Goldilocks theory is far too simple.

Continue reading the main story

Planetary heat

• A planet is warmed by two sources of heat - solar energy and internal heat

• The further away a planet is from its sun the less energy it receives and surface water freezes

• As the distance increases underground water also starts to freeze

• But if the planet is large enough and produces enough internal heat, it could still contain deep 
reservoirs of liquid water capable of supporting life, no matter how far away from the sun

Planets can receive two sources of heat - heat direct from the star and heat generated deep 
inside the planet.

As you descend through the crust of the Earth, the temperature gets higher and higher. Even 
when the surface is frozen, water can exist below ground.

Immense quantities of water in fact - teeming with primitive life.

As Prof John Parnell, also from Aberdeen University, who is leading the study, said: "There is 
a significant habitat for microorganisms below the surface of the Earth, extending down several 
kilometres.

"And some workers believe that the bulk of life on Earth could even reside in this deep 
biosphere."

So the Aberdeen team are developing models to predict which far-flung planets might harbour 



underground reservoirs of liquid water with the possibility of alien life.

Explaining their rationale, Mr McMahon said: "If you take into account the possibility of deep 
biospheres, then you have a problem reconciling that with the idea of a narrow habitable zone 
defined only by conditions at the surface."

As you move away from the star the amount of heat a planet receives from the star decreases 
and the surface water freezes - but any water held deep inside will stay liquid if the internal heat 
is high enough - and that water could support life.

Even a planet so far from the star that it receives almost no solar heat could still maintain 
underground liquid water.

According to Mr McMahon, "There will be several times more [habitable] planets".
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A home from home: Five planets that could 
host life
By Paul Rincon Science editor, BBC News website
It's one of the big questions: Are we alone on this blue marble or is there life elsewhere in the 
cosmos? To shed light on this, astronomers are searching for habitable worlds circling far-off 
stars.

A team has now published updated evidence for a planet that could be the most Earth-like yet. 
According to a project based at the US Arecibo Observatory, it would be the fifth potentially 
habitable world known outside our Solar System.

So what do we know about these five Earth-like planets, and how likely is it that they could 
support life?

Earth "twin"

Gliese 581g



• Similarity to Earth (ESI): 0.92
• Minimum mass: 2.2 times that of Earth
• Distance: 20.3 light-years

The discovery of Gliese 581g was announced in September 2010 by a US-led team. But as 
soon as they made the announcement, doubts began to surface. The team at the Geneva 
observatory which had discovered all four other planets around the star Gliese 581 failed to 
detect it in their own data. But the original discoverers of 581g have now published an analysis 
using more data to provide more promising evidence for its existence.

This would be significant because the Earth Similarity Index (ESI), devised by a team including 
Dirk Schulze-Makuch from Washington State University and Abel Mendez from the Arecibo 
Observatory, shows that Gliese 581g is the most Earth-like planet discovered to date. The ESI 
measures characteristics of exoplanets on a scale from zero to one, with one being identical to 
Earth. Accordingly, the online Habitable Exoplanets Catalog has decided to include it in their 
list of the most promising worlds to support life.

Like the other worlds in the catalogue, Gliese 581g orbits in a "sweet spot" around its star - the 
habitable zone, or Goldilocks zone - that is neither too hot nor too cold to allow for liquid 
water. It is just over twice the mass of Earth and, although the planet is closer to its parent star 
than is Earth, it receives about the same light flux (a measure of the star's apparent brightness) 
as our planet because Gliese 581 is a red dwarf star and therefore dimmer than our own Sun. 
Steven Vogt, from University of Santa Cruz, US, one of original discoverers, said Gliese 581g 
orbits "squarely in the star's Habitable Zone at 0.13 AU, where liquid water on planetary 
surfaces is a distinct possibility". Nevertheless, the planet's existence remains controversial.

New kid on the block
Continue reading the main story

Gliese 667Cc



• Similarity to Earth (ESI): 0.85
• Minimum mass: 4.5 times that of Earth
• Distance: 22 light-years

Announced in February 2012 by a team from the US Carnegie Insitution and Germany's 
Goettingen University, Gliese 667Cc belongs to a class of planets known as Super Earths - a 
class of planet with a size in between that of rocky worlds like Earth and Mars and the gas 
giants like Jupiter and Saturn.

Roughly 4.5 times the mass of Earth, Gliese 667Cc takes 28 days to complete a single orbit of 
its star, which is located just 22 light-years away.

The exoplanet absorbs about as much energy from its star as Earth does from the Sun, which 
means surface temperatures could be similar to Earth's. This would allow for the presence on 
the planet's surface of liquid water - one of the pre-requisites for life.

However, astronomers say this cannot be confirmed without further information on the planet's 
atmosphere. Nevertheless, co-discoverer Guillem Anglada-Escude has said of 667Cc: "This 
planet is the new best candidate to support liquid water and, perhaps, life as we know it."

Big beast
Continue reading the main story

Kepler 22b

• Similarity to Earth (ESI): 0.81



• Minimum mass: 40 times that of Earth
• Distance: 620 light-years

Since it was launched in March 2009, Nasa's Kepler Space Telescope has detected more than 
2,300 candidate exoplanets. Of these, Kepler 22b is the only confirmed world in the habitable 
zone around its parent star, which is the same class - a G-type - as our Sun (though slightly 
cooler and smaller).

With a radius 2.4 times that of Earth, Kepler 22b is the most massive of the five habitable 
planets. But its orbit of 290 days around a Sun-like star resembles that of our own planet.

Astronomers do not yet know for sure whether it has a predominantly gaseous, rocky or liquid 
composition. But to some, its size suggests a composition closer to the gaseous Neptune than 
to Earth. At the time of its discovery, exoplanet hunter Geoff Marcy, from the University of 
California, Berkeley, told the AP news agency that he would "bet my telescope that there is no 
hard, rocky surface to walk on".

But this is not necessarily bad for its prospects for hosting biology: mission scientist Natalie 
Batalha said that if Kepler 22b were mostly ocean with a small rocky core, "it's not beyond the 
realm of possibility that life could exist in such an ocean".

Steam bath
Continue reading the main story

HD85512b

• Similarity to Earth (ESI): 0.77
• Minimum mass: 3.6 times that of Earth
• Distance: 35 light-years

Another Super-Earth, with a mass 3.6 times that of our planet, HD85512b orbits on the inner 
margins of its habitable zone. This means it is closer to Venus than Earth in the amount of 
energy it absorbs from its star. However, that would not necessarily preclude the possibility of 
life.

How hospitable the planet is may depend on how much cloud cover it has, since clouds reflect 
solar radiation. Its discoverers calculate that if HD85512b were to have more than 50% cloud 
cover (on the same order as Earth), it could offset the planet's proximity to its star enough for 
water to stay liquid at the surface.



However, any life forms on HD85512b will have to be suited to very balmy conditions, "It's 
going to be really muggy, just think about the muggiest day you can think of," co-discoverer 
Lisa Kaltenegger, from the Max Planck Institute in Germany, said at the time of its discovery. 
"We're not saying it's habitable for you and me."

Water world?
Continue reading the main story

Gliese 581d

• Similarity to Earth (ESI): 0.72
• Minimum mass: 5.6 times that of Earth
• Distance: 20.3 light-years

Discovered in 2007 by a team at the Geneva Observatory using the HARPS planet-finding 
instrument in Chile, Gliese 581d is probably too large to be formed entirely of rocky material. 
Instead, it is a serious candidate for an ocean planet, according to one of its discoverers, 
Stephane Udry.

One of a system of five planets, it is the immediate neighbour of Gliese 581g. However, Gliese 
581d orbits at a greater distance from its parent star, on the colder, outer fringe of the habitable 
zone. As a result, sunlight on Gliese 581d has about 35% the intensity that is does on Mars.

But computer simulations of the exoplanet's atmosphere suggest that under some scenarios, 
greenhouse gases would allow surface temperatures to remain above 0C, allowing water to stay 
liquid. Indeed, says Dr Udry, the planet "could even be covered by a large and deep ocean".

Since it is located only 20.3 light-years away - in the Constellation Libra - astronomers should 
be able to resolve some of these questions in the future, with direct spectroscopic observations 
of the planet's atmosphere.
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